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Crustal Evolution Education Project (CEEP) modules 
were designed to: (1) provide students with the methods and results 
of continuing investigations into the composition, history, and 
processes , of the earth's crust and the application ofr this knowledge 
to man's activities and (2) to be used by teachers with little or no 
previous background in the modern theories of sea-floor spreading, 
continental drift, and plate tectonics. Each module consists of two 
booklets: a teacher's guide .and student investigation. The teacher's 
guide contains all of the information' present in the student 
investigation booklet as well as: (1). a general introduction; (2) 
prerequisite student background; '(3) objectives; (4) list of required 
materials; (5) background information; (6) suggested approach; (7) 
procedure , including number of 45-minute class periods required; (8) 
.summary questions (with answers); (9) extension activities; and (10) 
list of references. A game approach is used in this module focusing 
on land investment and development v^at a site located at a major plate 
boundary (San* Andreas- Fault ) in California. Objectives include 
identifying geologi^ hazards in an earthquake-prone area, identifying* 
probable effects or these hazards on land and development in the 
area, and stating measures used to minimize effect of these harard^v 
(Author/JN) _ ' <J 
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Welcome to the exciting world of current research 
into the composition .history and processes of the 
earth's crust and the application of this knowledge 
to man s activities The earth sciences are 
currently experiencing a dramatic revolution in 
our understanding of the w^y in which the earth 
works CEEP modules are designed to bring into 
the classroom the methods and results of these 
continuing investigations The Crustal Evolution 
Education Project be\jan work in 1974 under 
the auspices of the National Association of 
Geology Teachers CEEP materials have been 
developed by teafns of science educators, 
classroom teachers and scientists Prior to 
publication the materials were field tested by 
more than 20Chteachers and over 12,000 students 
Current crustal Evolution research is a breaking 
story tha-t students are living through today ' 



Teachers and students alike have a unique 
opportunity through CEEP modules to share in the 
unfolding of the^e educationally important and 
exciting advances CEEP modules are designed 
to provide students with appealing firsthand 
investigative experiences with concepts which are 
at or close to the frontiers of scientific inquiry into 
plate tectonics Furthermore, the CEEP modules 
are designed to be used by teachers with little or 
no previous background in the modern theories 
of ^ea-floor spreading, continental drift and plate 
Tectonics 

We know that you will enjoy using CEEP 
modules in your cl§ssroom^Read on, and be 
prepared to experience a reviewed enthusiasm for 
teaching as you learn more about the living earth 
in this and other CEEP modules - 



About CEEP Modules.^ 

Moat CEEP modules consist of two booklets a 
Teachers Guide and a Student investigation The 
Teachers Guide contains all the information 
'and illustrations m the Student Invesjigation 
aigs sections printed in color intended only for the 
teacner as'welf as answers to the questions that 
are 'needed in the Student Investigation 
In some modules, there are illustrations that 
appear on!/ in th^Teachers Guide and these are 
designated by figure letters instead of the number 
sequence'uSed in the* v Student Investigation 

Fof- sbme modules maps rulers and other 
common classroom materials are needed and in 



varying quantities according to the method of 
v presentation Read over the module before 
scheduling its use m class and refer to the list of 
MATERIALS in the module 

Each module is individual and self-contained in 
content but some are divided into two or more 
parts for convenience The recommended length 
of time for each module is indicated Some modules 
require prerequisite knowledge 'of some aspects 
of basic earth science this is noted in the 
Teacher s Guide 
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The matetiai was prepared with the 
suppo/t of National Science Foundation 
Grant Nos SEO 75-20151 SEO 77-08539 
and 5B0 78-25104 However any opinions 
findings conclusions or recommendations 
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(buake Estate 



INTRODUCTION 

Quake Estate is a game approach to land 
investment and develojypent. Winning the gam^ 
fnvolves elements pf chance a.s well as 
opportunities »to make decisions based on a 
knowledge of geblogic hazards and their effect on 
land utilizatioh. The specific site chosen for.the 
game Is a simplified version of an existing area 
located at a major plafe boundary in California^ 
In this area the San Andreas Fault has been 
identified as a transform fault separating the^ v . 
Pacific and North American Plates. 



PREREQUISITE STUDENT BACKGROUND 



The students should be reasonably familiar with 
the major geologic hazards associated with the 
development of a parcel of land in an earthquake- 
prone area. These include the effect ot 
earthquakes in different rock and topographic 
settings, landslides, mudslides, flooding, rock and, 
sediment properties as foundation material, 
and subsidence due to removal* of ground water, 
oil, 1 etc. 



Quake Estate is a game of real environmental 
problems and decisions. You will play the part of 
a geologist, investor, and land deyeloper. The 
game board is a simplified version of an area 
located at a ma]or plate boundary in California. 
This area has many hazards. These hoards* 
mclude earthquakes, landslides, fires' and floods. 
Geologists, land developers and residents 
have many problems because of these hazards. 
The object of the game is to acquire the most 
money and property. Understanding geologic 
hazards and their effects on land development and 
/use will help you win the game , * 
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OBJECTIVES 

After you have completed 
should be able to: 

1. Identify the geologic hazards in an earthquake 
prone area. 

2. Identify the probable effects of these hazards 
on the land and development in the area. 

3. State measures that can /be employed tQ 
q minimize the effect of thesjfe hazaras 

ERIC / 




Quake Estate, game board— oneJ)oard for two tcf 
l(our students. An expendable or nonexpendable m 
game board may be used. The Instructions 
for each are as follows. (See CEEP Materials List.) 

Materials needed to make nonexpendabfe; board: 
Student Investigation Worksheet No. 1 
White board or white cardboard 26 cm x 3£ cm 
Spray can or \ar of liquid adhesive glue 
Colored pencils, crayons or watercolor paints- 
yellow, blue, orange, purple, green, red and brown 

The geologic map and game squares on the game 

board should be colored as indicated: 

Gator Say, Angel Crdek Reservoir and Diablo 

Creek Reservoir in blue. 

Marshland, Tideland and Bayside in yellow. 

Meadowside, Plains, Lowland Park and Green 

Fields in orange. 

Rolling Hills, Foothill and Hillside in green. 
Bay View, Hilltop and Mountain View in brown. 
Heavenly Valley in purple. / 

Black Mountain, Alpine Crest and Upland {tidge 
in red. 

Four kinds of structures are needed for each 
game: Single Family Residences (30 pieces), 
Condominiums (30 pieces), Shopping Centers (20 
pieces), and Recreation area (30 pieces). 4 

These materials can be cut from wood or plastic 
packing foam material. One easy way to prepahe 
them Is to buy some lengths of %" x 1 V and 
Vs" x Va" balsa strips at your local hobby shop. One 
length of the V*" x V can be cut for the 
Residence structure and painted white, while a 
double length can be used for the Shopping Center 
and painted blue. The balsa can be easily cut 
with a hobby razor saw. While preparing the 
structures, remember that their size should 
make it possible to put three structures on any 
property. The other kinds can be of different sizes 
and colors. t 



An expendable version (Worksheet 1) of the game 
board may be employed. In this case, the 
students draw a symbol of various developments 
in each property directly on the game board. 
If a player adds a development to his or her 
property, the appropriate symbol is simply drawn 
onto the top of the appropriate property 
square with a pencil: □ — single family residence; 
)A— condominiums; S — shopping center; *R — 
recreation area. Wfyen a player finds it necessary 
io sell a development, the symbrol Is simply erased 
or crossed out. 

The paper*jame board, Worksheet 1, ma/be taped 
to a piece of cardboard for easier handling. 

Materials needed for either expendable or 
nonexpendable game boards: 
Game Cards (Worksheets 3-7)— one set for each 
game board.^These cards should be cut and 
pasted onto appropriately colored index cards or 
construction paper. Then, on the back of each 
colored card, write the name of that kind of game 
card (Action, Court of Law, Disaster, Geologist's 
Report, or Property). v 
Game Mtmey— twenty of each denomination 
(S1, $5; $10, $20, $50, $100, $500, $1000) for 
each game board. Play money, pofoer chips or 
marked 3x5 cards can serve as game money. 
Dice— one pair for each game bo&rd. 

Game Markers for each player— one set for each 
game board. P 

Banker's Insurance Record (Worksheet 2)— one fpr 
ea6h game board. * 

Score Pad— one for each game board. 
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BACKGROUND INFORMATION 

The site selected as the model for the game board 
Is the area portrayed on the Geologic Map of 
the Palo Alto 15-minute quadrangle, Santa Clara 
and San Mateo Counties, California. The map 
was prepared by T.W. Dlbblee, Jr., In 1^66, and Is 
available from the California Division of Mines 
and Geology, 1416 Ninth Street, Room 1341, 
Sacramento, CA 95814; It is listed as Map Sheet 8. 
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The site is located in th* San Francisco Bay Area, 
a major metropolitan region fraught with 
geologic hazards. Because of these circumstances, 
the U.S. Geological Survey (USGS), in 
coordination with the U.S. Department of Housing 
and Urban Developmeot (HUD), has completed 
a pilot study entitled "San Francisco Bay Region 
Environment and Resources Planning Study." 
Numerous publications designed to explain 
the geologic setting to flon-professionals are 
available from: Pacific Environmental Branch, 
United States Geological Survey, 345 Middleflelcf 
Roa4 Menlo Park, CA 94025. 
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SUGGESTED APPROACH 

The rules for playirtg the game should be 
reviewed with the students beforehand. 

The following words should be placed on the. 
chalkboard and discussed before playing the game. 



topography 
consultant 
piedmont 

lateral p 

marshland 

fault zone 

subsidence 

planning commission* 

alluvium 

quicksand 

landslide 



creep 

hydroelectric 

Richter scale 

tsunami 

condominium 

variance 

bedrock- 

drought 

tldelahd 

magnitude 

erosion 



PROCEDURE * 

Key words: none 

Time required: three 45-minute periods 
Materials' complete set of garrte materials 



RULES 



1. Two to four players may playjhe game. Tearrr^ 
play is afso an^alternative. 

to 

2. A Banker must'be selected who wHI handle 
the finances during play. This can be done 

by each player throwing the dice, with the highest 
throw becoming.the Backer Because the Banker 
.is also a player m the game, he or she must 
also x maintain money as well. H - 

Each group of game cards is shuffled and placed 
face jclown beside the Banker. 

3. To start the game, each player draws a Property 
Card from the Banker. This becomes the principal 
place of residence If a player draws the WateV 

or Pcrtver Company, these are put back into 
the pi(e and the player draws again. 

The players place their markers at Start and collect 
$1 ,000 each from the Banker (1 -$500, 2-S-tOO, * 
3-$50,.,5-$20, 4-S10, an$ 2-$5). The order airplay 
is qiockwise, with the person to the immediate 
left of the Banker going firfet. • 

4. To advance on th^ board, eacfc-player in turn 
throws the dice and moves his or her marker 
the number of spaces indicated. • * 

Jf doubles are thrown, the player repeives an 
addrttonal turn. If doubtes are thrown again the 
dice are passed to the next player and no additional 
turn is taken? 
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If the player lands on an unowned property square, 
it may be purchased at that time for the amount 
shown on the square If the property square 
is owned, including the Water and Power 
Companies, the player must pay* the rent to the 
owner shown on the Property Card Rent is the fee 
shown on the Property Card plus 10% of total 
value of all developments made- Insurance is not 
considered a development 

In addition to the property squares, other squares 
around the boardare named according to 
matching cards. When landing on these squares, 
the player draws the appropriate card 
ACTION— indicates some money the player is to 
pay out or receive. 

DISASTER— indicates some geologic hazard that 
affects all players holding property in the areas 
. indicated. 

COURT OF LAW— requires the player to pay out 
a tee for some legal action. 
CONSULTANT— player receives, at no cost, a 
Geologist's Report about one of his or her proper- 
ties, "(Otherwise, players have the option to 
purchase the Geologist's Repbrt for the fee shown 
on the Property Card. The Geologists Report 
may.be purchased at any time during the player's 
turn). Geologist's Reports will be helpful in 
planning developments. 

PLANNING COMMISSION— player is given a - 
variance to make a total of three developments on 
a pifece of property, rather than b$ing limited 
to two as is normally the case (see DEVELOPING 
LAND). The third development must be made 
during that move and may not be "saved." 



SPECIAL pfTOPERTY TAXES-player must p£y the 
amount indicated to the Bank. 

* * 

5- Each time a player passes Start the player 
collects $1000'frorr> the Banker. 

6. Ite player runs out of money but holds property, * 
he or she has the option to sell developments 
back to the bank at 50% of their original cost, .or a 
property may be sold to any of the other players 
for the highest bid. 

* » * 

7. The game is over when time has run out or 

0 when only one player is left. When time has run 
out, the winner is the player with the greatest 
wealth. Wealth is determined by addingMhe 
cash and actual cost of all property and develop- 
ments held by each player Insurance is not 
included. 

<" 

DEVELOPING LAND 

Allpf the property squares except the Water and 
Power Companies may be developed in only 
two of the following ways Recreational Area, 
ResidentiaKArea, Condominium and Shopping 
Center. 

Land may be developed at the time it is purchased 
oV when the player passes the Start square. 
The cost for each development alternative is 
shown on the Property Card. In developing the 
land* the player should consider the possible 
geologic hazards of the property. A player may 
purchase the Geologist's Report on a piece 
of property at any time*durmg the'player's turn 
by paying the fee shown on the Property Card 
When development occurs, the player puts an 
appropriate structure on the property. Develop- 
ments cannot be moved from one property 
to another 



INSURANCE 

Insurance against floods, earthquakes, landslides 
and fire may be purchases? from the bank at the 
time the property is purchased, developed, 
or when the player passes Start The Banker 
records the kinds of insurance purchased on each 
property on the Banker's Insurance Record. 
The cost of the various kinds of jnsurance #re 
shown on the Property Cards. Insurance-cdvers 
100% of the cost of property. 

Once purchased, the insurance remains active 
on a piece of property as long as the property 
is not sold. When property is sold to the bank or 
another playef, the insurance is cancelled.* 
The new^)wner*must buy new insurance if d^sirfed. 

Damage caused by tsunami can be covered 
either by flood or earthquake insurance. Before 
starting the game, the'players must decide which 
insurance pQlicy will cover damage caused 
by tsunami. • * ^ 

Insurance may not be sold back to the bank . 
(although developments or the property may be) 
It has no "trade in" value* 

Good luck and pJan your investments wisely 1 




SUMMARY QUESTIONS 

1. What is the greatest geologic hazardin a zone 
of active faulting? * 

Earthquakes, producing grouqjd shaking and 
rupture.. 

2. What is the most significant hazard associated 
with dams in an area of active faulting? 

Dam failure during an earthquake, which results 
in a large,mass of water being released that 
may cause widespread flooding and damage to* 
downstream areas. * 

3. What is the greatest hazard associated with 
, coastal areas prone to e&rthquakes? 

Tsunami or seismic sea waves. These can be 
generated by an earthquake and may lead to wide- 
, spread flooding and damage to coastal areas. . 

HELPFUL BACKGROUND MATERIAL 
FO^CLASSROOM PRESENTATION 
There are many good films which can be presented 
on the day before the activity. Suggested fij/ns 
are: 

City That Waits to Die, 16 mm, 47 min., color, 
British Broadcasting Corporation, 1971. 
San Andreas Fault, 16 mm, 21 min., color, 
Encyclopedia Britanriica, 1974. 
' The Not So Soiid Earth, 16 mm, 31 min., color, 
Time-Life, 1970. * \ 

The Alaskan Earthquake, 16 mm, 15 min., color, 
United States Geological Survey, 1966. 
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4. Why may it be dangerous to build a home on a 
flood plain of a river 9 

During the rainy seaspn the river may flood the 
surrounding lowlands. * y 

5. 'What are the factors you would consider when 
buying a hgjne in an area prone to earthquakes? 

(a) Proximity to an active earthquake fault 

(b) Bedrock or £oil conditions 

(c) Topography of the land 

(d) Possibility of flooding by the sea, bay-water, 
and rivers 9 

(e) Proximity of dams near active faults 

(f) Proximity of other structures such as nuclear 
power stations, fuel lines, an,d bridges 
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BANKER'S INSURANCE RECORD * ' 
Mark an X in the box to indfcate the kind of insurance p^chased on a 
given property. The cost of each kind oHnsurance for each property is 
indicated on the Property Card Insurance fees are paid to the Banker Once . 
insurance is purchased, the money cannot be refunded. Insurance remains 
in force.until the*property is sold or returned to the bank. 

Insurance Purcli&sed 





Flood 


Earthquake 


Landslide 


Fire 


AJpme Cfest 










Baypide 










Bayview' 










| Black Mountains 










Foothill 










! Green Fields 










1 Heavenly Valley 










1 Hillside 






r 




i Hilltop 










Lowland Park 










Marshland 






\ 




Meadowside 










Mountain View 










Plains 










Rolling Hills 










Tideland 










t Upland Ridge 
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ACTION {white) 
You constructed your building from fire . 
resistant materials. 
Collect S1QO construction rebate from 
the bank. 
i 

• 

? 

% 

% 


V ; ' ACTION (white) 
You have located a structure on bedrock 
on your property. 

Collect $500 Irom the bank for earth- 
quake safety. / 


ACTION (white) 
You receive a construction rebate from 
the city because you installed a 
reinforced plumbing system. 
Collect $100 from the bank. 


• 




. i * 

% 4 


\ 




ACTION (white) 
You had overhangs, judged to be dangerous 
in an earthquake, removed from your 
building. m * 

Collect $200 insurance rebate from the 
bank — 

\ 


' ACTION (white) ' 
You are assessed jor sewage installation . 
on all your properties 
Pay the bank $50 for each house and 
SlOdfor each condominium. 
'If ?ojj have no houses or condominiums, 
replace this card in the stack and 
draw another card. > 

« 


v ' — 

• ACTION (.white) 
You have completed a potential slide 
hazard survey for the area 
Collect $50 from each player who owps, 
property 


• 


k ' ACTION (white) 
s vyou have purchased emergency supplies 
of food and water and stored them in 
a safe place. 

Collect $100 fr£m the bank as a disaster 
committes award. 


• ■» 

ACTION (white) 
'You have bought open space around your 
development for parkland 
Collect $500 from the bank as an aesthetic 
environment award 


; ACTION (white) 
You had a soil test done on your property 
before you began development. 
Collect $100 development rebate from 
the bank. 

** 


• 


*• 




v - 






• 






ACTION (wfille) - » 
because Heavenly Valley is always 
affected badly by earthquakes, the 
insurance company has cancelled its 
earthquake insurance. No refund of the 
cost of irisuralKe will be made. 1 ■ 
If no earthquake Insurance has been 
purchased, the properly owner may not 
buy earthquake insurance 

* li : • 


ACTION (white) 
Advance to start and collect an addition- 
al $500 from the bank. 

4 

t > • 


ACTION (white) 
Because you agree-to install emergency 
shut-off valves on your gas lines. teceive 
a grant from the city to pay for the 
-*ttft of installing the valves 
Collect $300 from the bank 

9 

) 

( i 

( 

* 


• 


1 

• 

• V 


. ACTION (white) 
You used only reinforced concrete or 
masonry in^your buildings as recom- 
mended by the planning commission 4 
Collect $500 construction rebate from 
the bank 


ACTION (white) 
Because you have developed ^n v 
emergency exit route from the'urban 
area, collect $50 from each player and 
$100 from the bank 7 


• 


V 
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COURT OF LAW (blue) 
A dammed creek on your property overflows and flood?onto 
adjacent land. You are judged responsible in a resulting 
jcourtwse, * j 

Pay damage costs of S250. 
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COURT OF LAW (blue] 
A tree on your property falls during a wind gust and damages 
a.building on an adjacent properly. 
Pay repair damages o) $300. 



COURT OF LAW (blue) 
You fail to hie an environmental impact report for prop- 
erty development 
Pay fine of $350 



COURT OF LAW (blue) s 
A court case to settle a dispute about property boundaries 
is fudged in your favor 
Pay lawyer's fee of $300. 



COURT OF LAW (blue) 
You have a grass fire on your property. Before you could 
#seed. rains and landsliding have occurred and cause 
damage to property and buildings 
Pay costs of $200 



COURT OF LAW (blue) # 
A court case filed by a person injured on your property is 
judged to be caused by your negligence. & 
Pay Tine of $500 f 



. COURT OF LAW (blue) 
Your property has subsided and caused damage to sewage 
lines 



Pay repair damage costrof $150. 



COURT OP LAW (blue) * 
Because you did not get a building permit for a development 
on your property, you bav^ created a building zone violation, 
fay building zone violajon fine of $100. 



4— * 

n 
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COURT OF LAW [blue) 
You are judged guilty of causing environmental pollution 
Pay environmental pollution fine of $350 



COURT ^F LAW (blue) , 
You havtf had a court case wltffone pf your tenants. 
Pay lawyer s. fee of $200. 
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DISASTER (red) 
Wind waves caus^ erosion along th$ 
bay This dffecjs Tideland (yellow) 
only, All properly owners in this area 
withouNloqd insurance must pay the 
amount shown lor each property and 
lor each development' made on eactv 
property (IMheri are no develop- 
ments, t^e property owner does not 
have to pay.) Property owners who 
hava Hood insurance pay only 50% of 
the amount shown on the insured* * 
(frbperties 

Property $ 50 

Residential $ 50 

Condominium- * $100* 
Shopping Center — 5200 
Recreational • . *$ \q 



DISASTER -(red) 
Heavy pumping o( ground water 
during drought causes subsidence in 
Tideland (yellow) and Plains (orange) 
All property owners in these areas 
pay the amount shown. There is 
noinsurancecoverageforsubsidence 
Costs 



Residential 
Condominium 
Shopping Center 
Recreational 



Tideland 
$100 
$200 
$150 
- $ 0 



Plains 
$ 75 
$125 
$100 
S 0 
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DISASTER (red) 
A severe earthquake 61 magnitude ■ 
B.D lilts JM entire area. All property 
owners without earthquake ifisurancp 
must pay the amount shown for 
each development matte on each prop* 
erty (if there are no developments, • 
the property owner does not have to 
pay.) Property owners who have 
earthquake insurance pay only 50° 0 
of this amount on the insured . ■ 
properties " . 



Foothill (green) * 
Hilltop (brotfn) 
Mountain (red) 
'Plains (orange) 
Tideland (yellow) 
Valley (purple}- 



JJondo-' 


Recrea- 


Shopping 


minium 


ffonal 


Center 


$100 


-$ 25 


$100 


$250 


$ 50 


$200 


$250 


S 50 


$200 


$250 


$.50. 


$200 


$500 


$100 


$400 


$500 


$100 


$500 



DISASTER (red) 
A lightning storm in Mountain (red) 
■causes.a grass fire which results in 
damage to developments in that area 
All properly owners in this area 
without fire insurance must pay the" 
amount shown for each development 
' on each property tp the area (If there 
are no developments, the property 
owner does not have to pay ) Property 
owners who have fire insurance fyy 
only 5D°o oLthe amount sffown 
on the insured properties. 
Residential jiqq 
Condominium $200 
Shopping Center $400 
Recreational 5 q 



DISASTER (red) 
An earthquake of magnitude 6.5 
occurs in the area. All property owners 
without earthquake insurance must 
pay the amount sfiown'for each 
development made on each property 
(If there are no developments, the 
property owner does not have to pay ) 
Property owjiers with earthquake 
insurance pay only 50% of this 
amount on the insured property 



Foothill (green) 
Hilltop (brown) 
Mountain (red) 
Plains (orange) 
Tideland (yellow) 
Valley (purple) 



Resi- 


Condo- 


Recrea- 


Shopping 


dential 


minium 


tional 


Center 


*$ 25 


$ 50 


S 0 


$ 25 


$ 50 


$100 


$ 0 


$ 75 


$ 50 


$100 


$ 0 


$ 75 


$ 50 
$100 


SIOO 


$ 0 


$ 75 


$200 


$25 


$150 


$100 


*$200 


$30 


$100 



DISASTER (red) 
A large tsunami hits' the Tideland 
(yellow) areas only All property 
owners in this area without flood or 
earthquake insurance must pay the 
amount shown for the property and f$r 
each development made on each 
• property (If there are no develop- . 
ments. the property owner does 
not have to pay.] Property owners 
who have flood insurance pay only 
50° 0 of the amount shown 00 the 
insured properties. 
Property 

Residential , 
Condominium 
Shopping Center 
Recreational 



$100 
$200 
$400 
$600 
$ 50 
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OISASTER (redf - 
leavy rains and high onshore winds 
iause coastal flooding in the Tide 
4and fyellov*JHI properly owners 
without flbofnfisurance must t)ay the 
amount shown for each property and 
for each development on each property 
(If there are no developments, the 
property owner does nof have to pay ) 
Property owners who have flood 
insurance pay only 50°b of the 
amount shown. 

Propefty $ 50 

Residential $|qq 
Condominium - $200 

Shopping Center * $400 
Recreational t % 59 




OISASTER (red) 
An earthquake of magnitude 5 0 hits 
the entire area All property owners 
without earthquake insurance must 
pay the amount shown for each » 
development made on each property 
(If there are no developments, the 
property owner does not have to 
■ pay) Property owners who have 
earthquake insurance pay only 50% 
of the amount on the insured 
properties. 



DISASTER (red) 
An earthquake of magnitude 5.0 hits 
the entire area Panic amor\g people in 
the condominiums causes damage. 
Minor damage^done to resident! 
properties All property owners without 
earthquake insurance must pay the 
. amount shown for each development 
- on each property directed. (II there 
are»no developments, the property * 
owner does not have to pa y.) P/operty 
owners who have earthquake insurance 
pay only ^0°cof the amount shown 
on the insured properties 
Condo- 



Foojffiii (green)' 
Hilltop (brown) 
Mountain (red) 
Plains (orange) 
Tideland (yellow) 
Valley (purple) 



mifitunr 
$ 50 
. $100 
$100 
$100 
$200 
$200 



Resi- 
dential 
$ 0 
$ 0 
$ 0 
$25 
$50 
' $50 



Foothill (green) 
Hilltop (brown) 
Mountain (red) * 
Plains (orangel 
Tideland (yellow) 
Valley (purp(e) 



Resi Condo- 
dentiai minium 



S 0 
$10 
$10 
$10 
$50 
$50 



$ £ 
$ 25 
$ 25 
S 25 
SIOO 
$100 



Recrea- Shopping 
tional Center 



SP 
S 0 

, s 0 

$ 0 
'$ 0 
$ 0 



s 0 
$25 
$25 
$25 
$75 
$75 



OISASTER (red) 
A small earthquake of magnitud6*3.5 
affects only -chimneys in residential 
developments Property owners in 
the affecterj, areas without earthquake 
msurance-mustpay theamountshown 
for each development made on each 
property, (If there are no develop- 
ments, the property owner does not 
have to pay.f Property owners with 
landslide insurance pay no money 
for earthquake damage 
foothill [green] $ 0 

Hilltop (brown) si 0 

Mountain (red) si 0 

Plains (orange) $25 
Tideland (yellow) $50 
Valley (purple) $50 
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f DISASTER (red) 

Heavy rains produce abundance of 
inexpensive htydroeWfifric power The 

t Power Company rebates $25 to 

' each property owner 

* 


DISASTER (red) ' * 
Heav) rams throughout the area 

t cause landslides on some properties. 
Property owners in the affected areas 
without landslide insurance must pay 
the amount shown for each develop- 
ment made on v each property {If there 
" are no developments, the property 
owner does not have to pay ) Property 
owners with landslide insurance 

% pay only 50°o of the amount on the 

* insured property 

flesi- Condo- Recrea- Shopping 
dent lal minium tional Center 
Foothill (green) $ 25 S 50 S25 S 50 
Hilltop fbrownj $100 $200 $50 $200 
Mountain [red) $100 $200 S50 $200 
Plains (orange) $ 0 $ 0 $ 0 $0 
Tideland (yellow) $ 0 $ 0 $ 0 SO 
vdtiey jpurpiej )IUU otuu JDU JtUu 


Vi 

DISASTER (red) 
A rqinor earthquake of magnitude 
} 6 0 occurs in the mountain area and 
causes cracks in the dams All homes 
in flood-prone areas (orange arrd 
yellow) are evacuated. Property owners 
in the affected areas without earth- 
quake insurance must pay the amount 
4hown for each development made 
on each property »|lf there are no 
developments, the property owner „ 
does not have to pay) Property 
owners with earthquake insurance 
pay only 50% of this amount on the 
jnsured property 

Residential $|00 
Condominium " $400 ' 
Shopping Center $400 
Recreational $ 0 


» 

OISASTER (red) 
A fire starts trf Plains and is spread 
• into the mountains by a locai wind 
All property owners without fire 
insurance must pay the amount 
shown for each development made on 
each property |if there are no develop- 
ments, the property owner does not 
have to pay) Property owners with 
fire insurance pay v only 50% of the 
amount on insured properties 

*Jtesi Condo- Recrea Shopping 
Tlential minium tional Center 
Foothill (green) $100 $200 $25 $200 
Hilltop (brawn) $ 50 $100 $25 $100 
Mountain (red) $ 25 $ 50 $25 $ 50 
Plains (orange) $200 $400 $50 $400 
Tideland (yellow) $ 0 $ 0 $0 $0 
Valley (purple) $ 25 ^0 $25 $ 50 


OISASTER (red) 
An earthquake of magnitude 6 5 
* pauses sand boils and local "quick- 
sand' 1 ' Conditions in Plains (orange) 
during rainy season All property 
owners in'the Plains without earth- 
quake insurance must pay the amount 
shown for each development on 
each property. (If there are no 
developments, the property owner 
does not have to pay.) Property owners " 
with insurance-pa^ Dtoly 50% of this 
amount on the insured property. 
Residential $ 50 
Condominium ' * jjoo 
Shopping Center $150 
Recreational ' $"25 ~ * 

• 


DISASTER [redr 
Increased rates during a recent period 
of drought are now refunded to prop 
erty owners Th?Water Company 
pays $25 to the owner of each 
r property (except Power and 
Water Companies) 

ERIC 


> 

t DISASTER Jred) 
Creep on faults atffccts structures 
directty on fault trace 'In Heavenly 
Valley The property owner without 
insurance pays the amount shown 
lor each development (If there 
are no developments; the property 
owner does not have to pay.) The 
* property owner with insurance* pays 
only 50% of the amouot Shown. 
Residential $200 
Condominium $400 
Shopping Center $500 
Recreational $ 0 

" ■ / ' * 


* — 

• 

OISASTER |red) 
Persistent storms clog reservoirs. The 
Water Company must assume the 
cost of repairs. The owner of 
this utility jtiust pay $500 to the 
bank. 

« 

/ • 

* 


< < — 

DISASTER (red) 
An earthquake in a remote area 
damages the power lines. The Power 
Company must assume cost of repairs 
« The owner of this utility must pay 
$500 to the bank 


1 

* 

DISASTER (red) 
An earthquake of magnitude 40 
■ occurs in the area Only minor darrfage 
occurs in the Tideland (yellow) 
ancTValley jpurple) All property 
owners without earthquake insurance 
in these areas musUpay $50 for each 
property Property owners- who have 
earthquake insurance pay only $25 

1 c 

1 
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GEOLOGISTS REPORT * * 
Alpine Crest (red) 
Sedimentary ancf volcanic rocks fprm mountains. Steep slopes prone 
to landslides. Potential earthquake damage sligfu ip earthquakes 
of less than magnitude 5.0. Grass fires po&ible insummer months 
No risk of floods. • ■ 

Recommendations— - 

Purchase fire insurance. • ' , 

Purchase landslide insurance. ^ / 

\ Might consider earthquake Insurance. 
No need for flood insurance. 



GEOLOGIST'S REPORT 

Black Mountain (red) 
Sedimentary and volcanic rocks lor^nfmountains. Steep slopes prone 
to landslides. Potential earthquake damage slight in earthquakes ol 
[ess than magnitude 5.0 Grass fires possible in summer months 
No risk of fioofis. 

Recommendations— m 

Purchase fire insurance. * * 

Purchase landslide insurance. ' ' 

Might consider earthquake insurance. - 

No need for Hood insurance. 
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GEOLOGIST'S REPORT 
Upland Ridge (red) 
Sedimentary and volcanic rocks form mountains. Steep slopes prone 
to landslides. Potential earthquakertamage slight in earthquakes 
ol less than magnitude 5.0. Grass fires possible in summer months 
No risk of Hoods. 

Recommendations- 
Purchase fire insurance / 
Purchase landslide insurance. 
Might consider earthquake insurance 
No need for flood insurance 



GEOLOGIST'S REPORT 

Heavenly Valley (purple) , 
Extensively crushed sedimentary snd metamorphic rocks Long 
■ narrow valley with gentle slopes High earthqualtf risk at most' 
magnitudes. Frequent landslides frpm surrounding mountains. High 
fire danger during summer. No major risk from flooding 
Recommendations- 
Purchase earthquake, landslide, and lire insurance. 
No need to purchase flood insurance. 



GEOLOGISTS REfORT 
Hillside (green) 

Very stable sedimentary rbcks. rolling hills with gentle slopes. Gen- 
erally resistant to earthquake damage except for those of high 
magnitude. Danger from landsliding and grass fires. No danger 
from Hooding ^ , ' 

Recommendations- 
Purchase landslide and fire insurance. 
Might consWef earthquake insurance. 
No need to purchase flood insurance. 

ERIC '• * * i 



GEOLOGISTS REPORT 
Foothill (green) 

Very stable sedimentary rocks, rolling hills with gentle slopes 
Generally resistant to earthquake damage except for those of high 
magnitude- Danger from landsliding and grass fires No danger 
from flooding. 

RecommendationS- 
Purchase landslide and ^reinsurance. 

Might consider ftrthquaKe insurance. 

No need to purchase flood insurance. 



GEOLOGISTS REPORT 
Rolling Hills (green) 
Very stable sedimentary rocks, rolling hills with gentle slopes. 
Generally resistant to earthquake damage except for those of high? 
magnitude. Danger from landsliding and grass fires. No danger from 
Hooding. 

Recommendations— " * 

Purchase landslide and fire insurance. 

Might consider earthquake insurance. 

No need to purchase flood insurance. % 



GEOLOGISTS REPORT 

Mountain View (brown) 
Mixture of volcanic and sedimentary rocks. Hills are steep and prone 
to landsliding. Potential earthquake damage slight in low and 
moderate magnitude earthquakes. No risk of Hoods Grass 
(ires possible. 

Recommendations- 
Purchase landslide insurance. 
Might consider earthquake and fire insurance/ 
No need for Hood insurance. 



GEOLOGISTS REPORT 
Bay View (brown) 
Mixture of volcanic and sedimentary rocks. Hills are steep and prone 
to landsliding. Potential earthquake damage slight in'low and 
moderate magnitude earthquakes. No risk of floods. Grass fires 
possible. 1 

Recommendations— 

Purchase landslide insurance. 

Might consider earthquake and fire insurance. 

No need for Hood insurance. 



GEOLOGISTS REPORT 
Hilltop (brown) 

Mixture of volcanic and sedimentary rocks. Hills are steep and pcone 
to landsliding. Potential earthquake damage slight in low and 
moderate magnitude earthquakes No risk of floods. Grass fires 
possible, 

Recommendations- 
Purchase landslide insurance. 
Might consider earthquake and fire insurance. 
No need for flood Insurance. 
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GEOLOGIST'S REPORT 
Marshland (yellow) 
Soft, water logged mud and clay, poor weak foundation materials? 
subject to large earthquake movements. Flooding may be caused 
by tsunami and river overflow, low fire and landslide risk. 
Recommendations- 
Purchase earthquake and flood insurance. 
No need to purchase landslide or fire insurance. 



GEOLOGIST'S REPORT 
, , • ' 'Lowland Park (orange) 
Poorly compacted sedimentary rdck. High groundwater levels, gboit, 
foundation maJerials and gentle slopes. Structures react well 
in low to moderate earthquakes. Danger o( flooding from rivers. - * 
Susceptible to periodic grass fires Low landslide risk. 

Recommendations— \ 

Miphl consider purchasing earthquake, flood and (ire insurance, . 

No -need to purchase landslide insurance. ^ < 



GEOLOGISTS REPORT 
Bayside (yellow) - 
Soft, water logged mud and clay. poor, weak foundation materials, 
subject to large earthquake movements Flooding may be caused 
by tsunami apd river overflow. Low fire and landslide risk 
Recommendations- 
Purchase earthquake and flood insurance. 
No need to purchase landslide or fire insurance. 



• GEOLOGIST'S REPORT 1 
Meadowside (orange) j 
Poorly compacted sedimentary rock. High groundwater levels, good 
foundation materials and gentle slopes Structures react well 
in low to moderate earthquakes Danger of flooding from rivers 
Susceptible'to periodic grass fires. Low landslide risk. 
Recommendations— • 
Might consider" purchasing earthquake, flood and fire insurance 
No need to purchase landslide insurance 



' GEOLOGIST'S REPORT 
Tideland (yellow) 
Soft, water logged mud and clay. poor, weak foundation materials, 
subject to large earthquake movements. Flooding may be caused 
by tsunami and civer overffow. Low Ore and landslide risk. 

Recommendations— 
t Purchase earthquake and flood insurance 
No need to purchase landslide or fire insurance. 



GEOLOGIST'S REPORT 
Plains (orange) 

Poorly compacted sedimentary rock. High groundwater levels, good 
foundation materials and gentle slopes. Structures react well in 
low to moderate earthquakes* Danger of flooding from rivers 
Susceptible to periodic grass fires. Low landslide risk 
Recommendations- 
Might consider purchasing earthquake, f food, and fire insurance. 
No need to purchase landslide insurance 



GEOLOGIST'S REPORT 
Green Fields (orange) 
Poorly compacted sedimentary rock. High groundwater levels, good 
foundation materials and gentle slopes. Structures react well 
in low to moderate earthquakes Danger of flooding from rivers. 
Susceptible to periodic grass fires. Low landslide rfck. 
Recommendations- 
Might consider purchasing earthquake. Hood, and fire insurance. 
No need to purchase landslide insurance. 
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UPLANO RIOGE (red) 
Land cost • ' . $ 300 

Oevelopment 
Recreational. , $ 100 

Residential* $ 400 

Condominium: $ 800 

Shopping Center # $2,000 

* Insurance 
Flood $ 50 

Earthquake $ 100 

Landslide $ 1 50 

Fire « S 150 

Rent 

-$30 plus 10% of total value of ail 
developments made. 

Geologist s Report Fee 
$25 



HEAVENLY VALLEY (purple) 
Land cost $ 200 

' Oevelopment 
Recreational „ $ 100 

Residential > $ 400 

Condominium* $ 800 

Shopping Center $1,200 

Insurance 
Flootf $ 50 

Earthquake $ 150 

Landslide $ 100 

Fire $ 50 

* Rent 

$20 plus 10°q of total value of all 
developments made 

Geologist's Report Fee 
$30 



ROLLING HILLS (green) 
Land cost * $ 600 

Oevelopment 
Recreational ' $ 500 

Residential $ goo 

Condominium $2,000 
Shopping Center $4,000 

insurance 
Flood $ 50 

Earthquake $ 100 

bandslide $ 150 

Fire , $150 

Rent 

$60 plus Wof lotal value of all 
developments made 

Geologist s Report Fee 
$25 



ALPINE CREST (red) 1 
Larrd cosL JrJOO * 

Oevelopment 
Recreational $ 100 

Residential: $ 400 

Condominium: $ 800 

Shopping Center ^ $2,000 

Insurance f 
Flood $ 50 

Earthquake * $ 100 

Landslide $ 150 

Fire $ 150 

Rent 

$30 plus !0°o dt total value of all 
developments made 
' Geologist's Report Fee 
$20 
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BLACK MOUNTAIN (red) 
Land cost $ 200 

Oevelopment 
Recreational $ 100 

Residential $ 300 

Condominium $ 700 

Shopping Center $1,500 

insurance 
Flood $ 50 

Earthquake $ 100 

Latffclide $ 150 

Fire $ 150 

Rent 

$20 plus 10°o ol total value of all 
developments made 

Geologist's Report Fee 
$20 



MEAOOWSIOE (orange) 

Land cost. $ 300 

Oevelopment 

Recreational $ 300 

Residential $ 800 

Condominium- $2,000 

Shopping Center $4,000 

Insurance 

Flood $ 100 

Earthquake $ 150 

Landslide. $ 100 

Fire $ 100 
Rent 

$50 plus 10° 0 of total value of all 
developments made. 

Geologist's Report Fee 

$30 *~ 
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FOOTHILL (green) 

Land cost $ 500 

Oevelopment 

Recreational $ 400 

Residential $ 800 

Condominium $1,500 

Shopping Center $3,000 

Insurance 

Flood * $ 50 

Earthquake $ 100 

Landslide $ 150 

Fire . $ 150 
Rent 

S50 plus 10°c of total value of all 
developments made 

Geologist s Report Fee 
$25 



PLAINS (orange) 




Land cost 


$ 600 


Oevelopment 




Recreational 


$' 400 


Residential 


$ 800 


Condominium ■ 


$2,000 


Shopping Center 


$4,000 


Insurance 




Flood 


$ 100 


Earthquake • 


$ 150 


Landslide 


$ 100 


Fire 


$ 100 


Rent 




$60 plus I0°o of total value of all 


developments made 





HILISIOE (green) 
Land cost- > , » $ 700' 

bevelojjment 

Recreational: , $ 5Q0« 

Residential j • $1,000 

Condominium J $2,000 

Shopping Centjir? $4,000 

- Insurance 

Flood k $ 50» 

Earthquake $ ioo 

Landslide , t $ 150 

Fire m $, I5q 

Rent « 3 . 
$70 plus lO c o of total value of all 
developments made 

Geologist s Report F«e" V 

$25 . ~ 



LOWLANO PARK (orange) 



$ 300 
$ 800 
$3,000 
$4,000 



Geologist s Report Fee 
S30 



LJnd cost $ 500 

Oevelopment 

Recreational. 

Residential > 
Condominium, 
Shopping Center 

insurance 
Flood $ ioo 

Earthquake . $ 150 

Landslide $ 100 

Fire $ 100 

Rent 

$50 plus 10° o of total value ol all 
l developments made. 

Geologist s Report Fee 
$30 „ - 
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MARSHLANO (yellow) 



Land cost 


$ 200 


Development. 




Recreational: 


$ 100 


Residential 


$ 300 


Condominium 


$ 500 


Shopping Center 


$1,000 


Insuraqce 




Flood 


$ 100 


Earthquake 


$. 100 


Landslide 


$ 5t3 


Fire ' 


$ J50 


Rent 




$20 plus 10° o of total value of all 


developments made 





Geologists Report Fee 
$20 



POWER COMPANY (white) 
Utility cost S 500 

Utility fees $ 50 



WATER COMPANY (White) 
Utility cost $ 400 

Utility fees $ 50 
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8AYSI0E (yellow) 
Land cost $ -200 

■ Development 
Recreational $ 100 

iResidential. $ *300 

Condominium $ 500 

Shopping Center $1,000 

Insurance 
Flood $ 100 

Earthquake * $ i oo 

Landslide $ 50 

Fire p $ 50 

Rent 

$20 plus 10% of total value of all 
developments made. 

Geologist s Report Fee 
$20 



BAY VIEW (brown) 
Land cost. $ 800 

Development 
Recreational: $ 500 

Residential* $ 800 

Condominium;. . $2,000 

Shopping Center: w $3,000 

Insurance 
Flood $ 50 

Earthquake $ 1 00 

Landslide $ 150 

Fire $ 150 

Rent 

$80 plus 10% of total value of all 
developments made 

Geologist's Report Fee 
$20 



TIOELANO (yellow) 
Land cost $ 100 

Development 
Recreational $ 100 

Residential $ 200 

Condominium. $ 400 

Shopping Center $ 900 

Insurance 
Flood $ 100 

Earthquake $ 100 

Landslide $ 50 

Fire $ 50 

* Rent 
$10 plus 10°* of total value of all 
developments made. 

Geologist's Report Fee 
$20 



HILLTOP (brown) 
Land cost: $ 800 

Oevelopment 
Recreational $ 500 

Residential $ 800 

Condominium: $2,000 
Shopping Center $4,000 

Insurance 
Flood $ 50 

Earthquake $ 100 

Landslide $ 150 

Fire $ 150 

J Rent 
*$80 plus 10% of total value of alf 
developments made. 

Geologist's Report Fee 
$25 



GREEN FIELOS (orange) 

Land cost $ 400 

Oevelopment 

Recreational, • $ 400 

Residential £ 800 

Condominium . $2,000 

Shopping Center $4,000 

Insurance 
Flood $ 100 

Earthquake $ J50 

Landslide $ T 00 

Fire $ 100 

Rent 

$40 plus 10% of total value of all 
developments made. 

Geologist's Report Fee 
$30 



MOUNTAIN VIEW (brown) 
4 Land cost. $ 800 

Oevelopment 
Recreational $ 400 

Residential $ 800 

Condominium. $2,000 
Shopping Center - $3,500 

Insurance 
Flood $ 50 

Earthquake $ 1 no 

Landslide 1*0 
Fire $ 150 

* Rent 
$60 plus 10% of total value of all 
developments made 

Geologist's Report Fee * 
$25 



NAGT Crustai Evolution 
Education Project Modules 

CEEP Modules are listed Here in alphabetical 
order. Each Module is designed for use in 
the number of*class periods indicated For 
suggested sequences of CEEP Modules to 
cover specific topics and for correlation 
of CEEP Modules to standard earth science 
textbooks, consult Ward's descriptive 
literature on CEEP The Catalog Numbers 
shown here refer to the CLASS PACK 
of each Module consisting of a Teacher's 
Guide and 30 copies of the Student 
Investigation 'See Ward's descriptive 
literature for alternate order quantities 



CEEP Module 



Class CLASS PACK 
Periods Catalog No. 



Oopyn^hr 1979 Except *or the rights to 
rn^t^nws r^s^rved d/ others \the 
O f *bf»sher and the copyright owner hereby 
qr^nt pprnr>isSiOn wrthoift Charge to 
domestic persons of the U<5 and Canada* 
for use of this Work and related materials 
>n th^nglish language in the U S arfd 
Canada f 985 For conditions of use 
^no 4 permission to use the Work or any part 
fhorpof for" foreign publications or 
publications *n oth^r than the English 
la^guagp "*pp!/ to thp copyright owner or 
puhifshpr 
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Quake Estate (board gome) 



INTRODUCTION 

Quake Estate is a game of real environmental 
problems and decisions. You will play the part of 
a geologist, investor, and land developer. The 
game board is a simplified version of an area 
located at a major plate.boundary in California 
This area has many hazards. These hazards 
include earthquakes, landslides, fires, and floods. 
Geologists, land developers and residents 
have many problems because of these hazards. 
The object'df the game is to acquire the most 
money andproperty. Understanding geologic 
hazards and their effects on land development and 
use will help you win the game 



OBJECTIVES 

After you have completed this activity, you 
should be able to: 

1. Identify the geologic hazards in an earthquake- 
prone area 

2. Identify the probable effects of these hazards 
on the land and development in the^area 

3. State measures that can be employed to * 
minimize the effect of these hazards. 



0*r 



Copyright 1979 by Southeast Mlttourt SUU Unlvtrtlty 



ERIC 



PROCEDURE 

Materials' complete set of game materials 



RULES 

1. Two to-four players may play the game. Team 
play is afso an alternative. 

2. A Banker must be selected who will handle 
the finances during play. This caQ be done 

by each player throwing th&dice, with the highest 
throw becoming the Banker. Because the Banker 
is also, a player in the game, he or she must 
also maintain, money as well 

Each group of game cards is shuffled and placed 
face down beside the Banker. 

3. To start the game, each player draws a Property 
tard from the Banker. This becomes the principal 
place of residence. If a player draws the Water 

or Power Company, these are put back into 
the pile and the player draws again 

The players place their markers at Start and collect 
k $1,000 each from the Banker (1-S500, 2-S100, 
'3-S50, 5-$20, 4-S10, and 2-35). The order of play 
is clockwise, with the person to the immediate 
left of the Banker going first. # 

4. To advance on the board, each player in turn 
throws thedice and nr>oves his or her marker 
the number of spaces indicated. • 

If doubles are thrown, the player receives an 
additional turn If doubles are thrown again the 
dice are, passed to the nekt player and no additional 
turn is taken 

If the player lands on an unowned property.square, 
it may be purchased at that time for the amount 
shown on the square If the property square 
is owned, including the^ Water and Power 
/ Companies? the player must pay the rent to the 
owner shown on the Property Card Rent is* the fee 
shown on the Property Card plus 10% of total 
value of all developments made Insurance is not 
considered a development. 

In addition to the property squares, Other squares 

around the board are named according to 
snatching carjjs When landirfg on thesg squares/ 

the player draws the appropriate card 
• ACTION— indicates some money the player is to 

pay out or receive 

DISASTER— indicates some geologic hazard that 
affects all players holding property in the areas 
indicated. 

COURT OF LAW— requires the player to pay out 
a fee for some legal action. 



CONSULTANT— player receives, at no cost, a ' 
Geologist's Report,ab<put one of his or her proper- 
ties. (Otherwise, players have the option to 
purchase the Geologist's Report for the fefe shown 
on the Property Card. The Geologist's Report 
may be purchased at any time during the player's ? 
turn) Geologist's Reports will be helpful in 
' planning developments. 5 
PLANNING COMMISSION— player is given a j 
vanan'ce to make a total of three developments on 
a piece of property, rathe^ than being limited 1 
to two as is normally' the case (see DEVELOPING 
LAND) The third dev^opment must be made 
during that move and may not be "saved." 
SPECIAL PROPERTY TAXES— player must pay the 
amount indicated to the Bank. 

5. Each time a player passes Start, the player 
collects $1000.Jrom the Banker 

6. If a player ryns out of money but holdsproperty, 
he or she has the option to sell developments 
back to the bank at 50% oflheir original cost, or a 
property "may be sold to any of the other players 
for the highest bid : 

7. The game is over when time has run out or 
when only one player is left. When time has run 
out, the winner is the player with the greatest 
wealth Wealth is determined By adding the <-' 

cash and actual cost of all property and develop- j 
ments held by each player. Insurance is not 
included - ? . 

DEVELOPING LAND 

All of the property squares except the Water and 
Power Companies may be developed in only 
two of the following ways. Recreational Area, 
Residential Area, Condominium and Shopping 
Center. 

Land may be developed at the time it is purchased 
or when the player passes the Start square, 
The cost for each development alternative is 
shown on the Property Card. In developing the . 
land the player should consider the possible 
geologic hazards of the property. A player may 
purchase the Geologist's Report on a piece 
of property at any time during the player's* turn 
by paying the fee shown on the Property Card. 
When development occurs, the player puts an 
appropriate structure on the property. Develop- 
ments cannot be moved from one property 
to another. : 
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INSURANCE ' 

" Insurance against floods, earthquakes, landslides, 

ancftire may be purqhased from the bank at the 
^ time the property is purchased, developed, 

* or when the player passes Start. The Banker 
records the kinds of insurance purchased on each 
property on the Banker's Insurance Record. 

' The cost of the various kinds of insurance are 
shown on the Property Cards. Insurance covers 
' 100% of the cost of property. 

* Once purchased, the insurance remains active 
on a piece of property as long as. the property 

is not sold. When property is sold to the bank or 

another player, the insurance is cancelled, 

The new owner must buy new insurance if desired. 

Damage caused by tsunami can be covered 
either by flood or earthquake insdranc^. Before 
starting the game, the players must decide which 
insurance policy will cover damage caused 
by tsunami.^ 

Insurance may not be sold back to the bank 
(although developments or the property may be). 
It has no "trade in" value. 

Good luck and plan your investments wisely! 
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SUMMARY QUESTIONS 

, 9 1. What is the greatest geologic hazard in. a zone 
of active faulting? 



4. Why may it be dangerous to build a home on a 
flood plain of a river? 



2. \A/hat is the most sighificant hazard associated 
with dams'in an area of active faulting? 



9 C 



5. What are the factors ypu would consider when 1 
buying a home in an area prone to earthquakes? 



4T 



What is the greatest hazard associated with 
coastal areas prone to earthquakes? 

L 



I 



V 



REFERENCE 

lacopi, R. A., 1964, Earthquake country. A Sunset 
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BANKER'S INSURANCE RECORD 
Mark an X in the box to indicatg^tie kind of insurance purchased on a 
given property. The cost o^ach kind of insurance for each property is 
indicated on the Property/Card. Insurance fees are paid* to the Banker. Once 
insurance is purchased, the money cannot be refunded Insurance remains^ 
in force until the property is sold or returned to the bank. 

Insurance Purchased 





* Flood 


-Earthquake 


Landslide 


Fire 


Alpine Crest 










Bayside 






> 




; Bayview 








Black Mountains 








Foothill " ! 


> 
■ 




* 


G^een Fields 








Heavenly Valley 


! 






Hillside 


? 






Hilltop 










Lowland Park 

■ m. 










Marshland 


i 


N 




Meadawside 

■ ■ 1 


- — -1 






Mountain View 








Plains 










Rolling Hills ~ r 










Tideland 










Upland Ridge 
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ACTION (white) 
You constructed your building from fire 
resistant materials. 

Collect $100 construction rebate from 
the bank. ' 



ACTION (white) 
You had overhangs, judged to be dangerous 
in an earthquake, removed from your 
building. 

Collect $200 insurance rebate from the 
bank 



v 



ACTION (yhite) 
You have purchased emergency supplies 
of food and water and stored them in 
a safe place. 

Collect S100 from the bank as a disaster 
committee award 



ACTION (white) 
Because Heavenly Valley i$ always 
affected badly by earthquakes, the 
insurance company has cancelled its' 
earthquake insurance.\No refund of the 
cost of insurance will be made. 
If no earthquake insurance has been 
purchased, the property owner may not 
buy earthquake insurance. 
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Worksheet 3 



ACTION (white) 
You have located a structure on bedrock 
on your property. $ 

Collect $500 from the bank for earth- 
quake safety. 



ACTION (white) 
You are assessed for sewage installation 
on all your properties. 
Pay the bank $50 for each house and 
$100 foreach condominium^ 
Jf you have no houses or condominiums, 
replace this card in the stack and 
draw another card. 



ACTION (white) 
You have bought open space aroune /our 
development for parkland. 
Collect S500 from the bank as an aesthetic 
environment award. 



ACTION (white) 
You receive a construction rebate from 
the city because you installed a 
reinforced*plumbing system. 
Collect $100 from the bank. 



ACTION (whiteH 
Advance to start and collect an addition- 
al $500 from the bank. 



ACTION (white) 
You used only reinforced concrete 6r„ 
masonry in your buildings as recom- 
mended by the planning commission. 
Collect $500 construction rebate from 
the bank. . # 
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ACTION (white) 
You have completed a potential slide 
hazard survey for the area. 
Collect $50 from each player who owns 
property 



S ACTION (white) 
You had a soil test done on your property 
before you beganjlevelopment. 
Collect $100 development rebate from 
the bank. 



ACTION (white) 
Because yoiugree to install emergency 
shut-off valves on your gas lines, receive 
a grant from the city to pay for the 
cost of installing the valves 
Collect $300 from the bank. 



ACTION (white) 
Because you have developed an 
emergency exit route from the urban 
area, collect $50 from each player and 
$100 from the bank. 



COURT OF LAW (blue) 
A dammed creek on your property overflows and Hoods onto 
adjacent land. You are judged responsible In a resulting 
court case. 

Pay damage costs of $250 



COURT OF LAW (blue) 
A tree on your property falls during a wind gust and damages 
a building on an adjacent property. 
Pay repair damages of $300. 



COURT OF LAW (blue£ 

You fail to file an environmental impact report for prop- 
erty development. 
Pay fine of $350. 



COURT OF LAW (blue) . 
A court case to settle a dispute about property boundaries 
is judged in your favor 
Pay lawyer's fee of $300. ^ 



COURT OF LAW (blue) 
You have a grass fire on your property. Before you could 
reseed. rains and landsliding have occurred and cause 
damage to property and buildings 
Pay costs of $200. 



COURT OF LAW (blue) 
A court case filed by a person injured on your property is 
judged to be caused by your negligence. 
Pay fine of $500 v 

( 



COURT OF LAW (blue) 
/our property has subsided and caused damage to sewage 
lines. 

Pay repair damage costs of $150 



' COURT OF LAW (blue) 
Because you did not get a building permit for a development 
on your property, you have created a building zone violation. 
Pay building zone violation fine of $100. 



0) 
0) 

xz 

(A 



COURT OF LAW (blue) ■ 
You are judged guilty of causing environmental pollution. 
Pay environmental pollution fine of $350. 



COURT OF LAW (blue) 
You have had a court case with one of your tenants 
Pay lawyer's fee of $200. 
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Worksheet 5 (Page 1) 



OISASTER (red) 
Wind waves cause erosion along the 
bay This affects Tideiand (yellow) 
only All property owners in this area ' 
without flood insurance must pay the 
amount shown for each property and 
for each development made on each 
property (If there are no develop- 
ments the property owner does not 
have to pay) Property owners who 
have flood insurance pay only 50° o of 
the amount shown on the insured 
properties 

Property $ 50 

Residential S 50 

Condominium. SiOO 
Shopping Center $fl)0 
Recreational $ |Q 



OISASTER (red) 
Heavy pumping of ground water 
during drought causes subsidence in 
Tideiand (yellow) and Plains (orange) 
All property owners in these areas 
pay the amount shown There is 
no insurance coverage for subsidence 
Costs 





Tideiand 


Plains 


Residential 


SIOO 


S 75 


Condominium 


$200 


$125 


Shopping Center 


SI50 


SIOO 


Recreational 


S 0 


S 0 




DISASTER (red) 
A severe earthquake of magnitude 
80 hits the entire area All property 
owners without earthquake insurance 
must pay the amount shown for 
each development made on each prop- 
erty (If there are no developments, 
the property owner does not have to 
pay) Property owners who have 
earthquake insurance pay only 50° 0 
of this amount on the insured 
properties 



Ftfolhill (green) 
Hilltop (brown) 
Mountain (red) 
Plains (orange) 
Tideiand (yellow) 
Valley (purple) 



Resi- 


Condo- 


Recrea- 


Shopping 


dential 


minium 


tional 


Center 


S 50 


SIOO 


S 25 


$100 


$150 


$260 


S 50 


$200 


S150 


S250 


S 50 


<$200 


SI 50 


S250 


S 50 


$200 


$300 


S500 


$100 


' $400 


$300 


$500 


$100 


$500 



OISASTER (red) 
A lightning storm in Mountain (red) 
causes a grass fire which results in 
damage to developments in that area. 
All property owners in this area 
without fire insurance must pay the 
amount shown for each development 
on each property in the area (If there 
are no developments, the property 
owner does not have to pay.) Property 
owners who have fire insurance pay 
only 50% oJ4he amount shown 
on the insured properties 
Residential SI 00 

Condominium $200 
Shopping Center $400 
Recreational $ 0 



DISASTER (red) „ 
An earthquake of magnitude 65 
occurs in the area All property owners 
without earthquake insurance must 
pay the amount shown for each 
development made on each property 
(If there are no developments, the 
property owner does not have to-pay.) . 
Property owners with earthquake 
insurance pay only 50% of this 
amount on the insured property 



Foothill (green) 
Hiiitop (brown) 
Mountain (red) 
Plaint (orange) 
Tideiand (yellow) 
Valley (purple) 



Resi Condo- Recrea- Shopping 
dential minium tional Center 



$ 25 
$ 50 
$ 50 
$ 50 
SIOO 
$100 



$ 50 
SIOO 
$100 
$100 
$200 
$200 



$ 0 
$ 0 
$ 0 
$ 0 
$25 
$30 



$ 25 
$ 75 
$ 75 
$ 75 
-$150 
- $100 



, , DISASTER (red) , 
A large tsunami hits the Tideiand 
(yellow) areas only All property 
owners in this area without flood or 
earthquake insurance must pay the 
amountshown for the property arfd for 
each development made on each 
property (If there are no develop- 
ments, the property owner does 
not have to pay) Property owners 
who have flood Insurance pay only 
50% of the amount shown on the 
insured properties 
Property $100 
Residential *» $200 

Condominium $400 
Shopping Center $600 
Recreational $ 50 
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DISASTER (red) 
Heavy rains and high onshore winds 
cause coastal flooding in the Tide- 
land (yellow) AH property owners 
without flood insurance must pay the 
amount shown for each property and 
(or each development on each property 
(If there are no developments, the 
property owner does not have to pay.) 
Property owners who have (food 
insurance pay only 50% of the 
amount shown 



Property 
Residential 
Condominium 
Shopping Center 
Recreational 



S 50 
SIOO 
$200 
$400 
$ 50 



DISASTER (red) 
An earthquake of magnitude 5 0 hits 
the entire area All property owners 
without earthquake insurance must 
pay the amount shown for each 
development made on each property 
(If there are no developments, the 
property ownec does not have to 
pay.) Property owners who have 
earthquake insurance pay only 50% 
of the amounfon the insured 
properties 

Resi- 
dential 
$ 0 



Foothill (green) 
Hiiitop (brown) 
Mountain (red) 
Plains (orange) 
Tideiand (yellow) 
Vall&y (purple) 



$10 
$10 
$10 
$50 
$50 



Condo- 
minium 
$ 0 
$ 25 
S 25 
$ 25 
SIOO 
$100 



Recrea- 
tional 
$ 0 
S 0 
$ 0 
S 0 
$ 0 
S 0 



Shopping 
Center 
$ 0 
$25 
$25 
$25 
$75 
$75 



DISASTER (red) 
An earthquake of magnitude 5.0 hits 
the entire area Panicamong people in 
the condominiums causes damage. 
Minor damage is done to residential 
properties All property owners without 
earthquake insurance must pay- the 
amount shown for eacfy development 
on each property affected. (If there 
are no developments, the property 
owner does not have to pay.) Property 
owners who have earthquake insurant* 
pay only 50% of the amount shown 
on the insured properties. 



Foolhiir'lgreen) # 
Hiiitop (brown) 
Mountain (red) 
Plains (orange) 
Tideiand (yellow) 
Valley (purple) 



Condo- 


Resi- 


minium 


dential 


$ 50 


S 0 


$100 


$ 0 


" $100 


$ 0 


SIOO 


$25 


$200 


$50 


$200 


$50 



OISASTER (red) 
A small earthquake of magnitude 3.5 
affects only chimneys in residential 
developments Property owners in 
the affected areas without earthquake 
insurance must pay the amountshown 
for each development made on each 
property (If there are no*develop* 
ments, Ihe property own# does not 
have to pay.) Property owners with 
landslide insurance pay no money 
for earthquake damage 
Foothill (green) $ 0 

Hilltop (brown) $10 
Mountain (red) * $10 
Plains (orange) $25 
Tideiand (yellow) , $50 

Valley (purple^ $50 ' 
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OISASTER (red) 
Heavy rains produce abundance of 
inexpensive hydroelectric power The 
Power Company rebates $25 to 
each property owner. 





Resi- 


Condo- Recrea- 


Shopping 




dential 


minium 


tional 


Center 


Foothill (green): 


$ 25 


$ 50 


$25 


$ 50 


Hilltop (brown). 


$100 


$200 


$50 


$200 


Mountain (red): 


SI 00 


$200 


$50 


$200 


Plain* (orange): 


$ 0 


$ 0 


$ 0 


$ 0 


Tldeland (yellow): 


$ o 


$ 0 


$ 0 


$ 0 


Valley (purple): 


$100 


$200 


$50 


$200 



OISASTER (red) 
Increased rates during a recent period 
of drought are now refunded to prop- 
erty owners. The Water Company 
pays $25 to the owner of each 
property (except Power and 
Water Companies). 
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OISASTER (red) 
Heavy rains throughout the area 
cause landslides on some properties. 
Property owners in the affected areas 
without landslide insurance must pay 
the amount shown for eSch develop- 
ment made on each property (If there 
are no developments, the property 
owner does no^have to pay.) Property 
owners qith landslide insurance 
pay only 50°o of the amount on the 
insured property. 



OISASTER (red) 
Creep on faults affects structures 
directly on fault trace in Heavenly 
Valley. The property owner withwtf' 
insurance pays the amount shown 
lor each development (If there 
are no developments, the property 
owner does not have to pay.); The 
property owner with insurance pays 
only 50% of the amount shown. 
Residential: 1200 
Condominium: $400 
Shopping Center $500 
Recreational- $ 0 
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OISASTER (red) 
A minor earthquake of magnitude 
6.0 occurs in the mountain area and 
causes cracks in the dams. All homes 
in flood-prone areas (orange and 
yellow) are evacuated. Property owners 
in the affected areas without earth- 
quake insurance must pay the amount 
shown for each development made 
on each property. (If there are no 
developments, the property, owner 
does not have to pay.) Property 
owners with earthquake insurance 
pay only 50% of this amount on the 
insured property. 

Residential. $100 
Condominium $400 
Shopping Center $400 
Recreational $ 0 



OISASTER (red) 
A fire starts in Plains and is spread 
into the mountains by a local wind. 
All property owners without fire 
insurance must pay the amount 
shown for each development made on 
each property. (If there areno develop- 
ments, the property owner does not 
have to pay.) Property owners with 
fire insurance pay only 50% of the 
amount on insured properties. 

Resi Condo- Recrea 
dential minium tional 
$100 $200 



OISASTER (red) 
Persistent storms clog reservoirs. The 
Water Bompany must assume the 
cost of repairs. The owner of 
this utility must pay $500 to the 
bank 



Foothill (green) 
Hilltop (brown)- 
Mountain (red) . 
Plains (orange) 
Tideiand (yellow) 
Valley (purple) 



$ 50 
$ 25 
$200 
$ 0 
$ 25 



$100 
$ 50 
$400 
S 0 
$ 50 



$25 
$25 
$25 
$50 

$25 



Shopping 
Center 
$200 
$100 
$ 50 
$400 
$ 0 
$ 50 



OISASTER (red) 
An earthquake in a remote area 
damages the power lines The Power 
Company must assume cost of repairs. 
The owner of this utility must pay 
$500 to the bank. 



OISASTER (red) 
An earthquake of magnitude 6.5 
causes sand boils and local quick- 
sand" conditions in Plains (orange) 
during rainy season. All property, 
owners in the Plains without earth- 
quake insurance must pay the amount 
shown for each development on 
each property (If there are no 
developments, the property owner 
does not have to pay.) Property owners 
with insurance pay only 50%,of this 
amount on the insured property. 
Residential $ 50 

Condominium $100 
Shopping Center $150 
Recreational $ 25 



OISASTER (red) 
An earthquake of magnitude 4.0 
occurs in the area. Only minor damage 
occurs in the Tideiand (yellow) 
and Valley (purple). Ail property 
owners without earthquake insurance 
in these areas must pay $50 for each 
property. Property owners who have 
earthquake insurance pay only $25. 



GEOLOGIST'S BEPORT ' 
Alpine Crest (red] 
Sedimentary and volcanic rocks form mountains. Steep slopes prime 
to landslides. Potential earthquake damage slight in earthquakes 
of less than magnitude 5.0 Grass fires possible in summer months. 
No risk of floods. 

Recommendations- 
Purchase fire insurance. 
Purchase landslide insurance. 
. Might consider earthquake insurance. 
No need tor flood insurance. 



GEOLOGISTS^ REPORT 
Foothill (green) 

Very stable sedimentary rocks, rolling hills with gentle slopes. 

Generally resistant to earthquake damage except for those of high 

magnitude Oanger from landsliding and grass (ires*. No danger m 

from flooding. 

Recommendations- 
Purchase landslide and (ire insurance. 
Might consider earthquake insurance. *. 
No need to purchase flood insurance. 



GEOLOGIST'S REPORT 
Black Mountain (red] 
Sedimentary and volcanic rocks form mountains. Steep slopes prone 
to landslides Potential earthquake damage slight in earthquakes of 
less than magnitude 5 0 Grass fires possible in summer months. 
No risk of Hoods. 
Recommendations- 
Purchase fire insurance. 
Purchase landslide insurance. 
Might consider earthquake insurance. 
No need lor Hood insurance. 



GEOLOGIST'S REPORT 
Rolling Hills (green) 
Very stable sedimentary rocks, rolling hills with gentle slopes. 
Generally resistant to earthquake damage except for those of high 
magnitude. Oanger from landsliding and grass fires. No danger from 
flooding ' 

Recommendations- 
Purchase landslide and fire insurance. 
Might consider earthquake insurance. 
No need to purchase flood insurance. 



GEOLOGIST'S REPORT 
Upland Ridge (red) 
Sedimentary and voicanicrocks 4orrrr mountains Steep slopes prone 
to landslides Potential earthquake ^damage slight in earthquakes 
of less than magnitude 5.0 Grass fires possible in summer months. 
No risk of floods. 

Recommendations- 
Purchase fire insurance 
Purchase landsiideinsurance. 
Might consider earthquake insurance. 
No need for flood insurance. 



GEOLOGIST'S REPORT 

Mountain View (brown) 
Mixture of volcanic and sedimentary rocks. Hills are steep and prone 
to landsliding. Potential earthquake damage slight in low and 
moderate magnitude earthquakes. No risk of floods. Grass : 
fires possible. 

Recommendations- 
Purchase landslide insurance. 
Might consider earthquake and fire insurance. 
No need for flood insurance. 



GEOLOGIST'S REPORT — 
Heavenly Valley (purple) 
Extensively crushed sedimentary^nd metamorphic rocks Long, 
narrow valley with gentle slopes. High earthquake risk at most 
magnitudes Frequent landslides from surrounding mountains. High 
fire danger during summer. No major risk from flooding. 
Recommendations— 

Purchase earthquake, landslide, and fire-insurance 
No need to purchase flood insurance. 
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GEOLOGIST'S REPORT 



Bay View Jbrown) 
Mixture of volcanic and sedimentary rocks. Hills frre steep and prone 
to landsliding. Potential earthquake damage slight in low and 
moderate magnitude earthquakes. No risk of floods. Grass fires 
possible. 

Recommendations- 
Purchase landslide insurance. 
Might consider earthquake and fire insurance. 
No need for lipod insurance. * 
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GEOLOGIST'S REPORT, 
Hillside (green) 

Very stfble sedimentary rocks, rolling hills with gentle slopes. Gen- 
erally resfslant to earthquake damage except for those of high 
magnitude. Oanger from landsliding and grass fires. No danger 
from flooding. 

ReconfrViendatfons — 
Purchase landslide and fire insurance. 
Might consider earthquake Insurance. 
No need to purchase flood insurance. 
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GEOLOGIST'S REPORT 
Hilltop (brown) 

Mixture of volcanic and sedimentary rocks. Hills are steep and prone 
to landsliding. Potential earthquake damage slight in low and 
moderate magnitude earthquakes. No risk of floods. Grass fires 



Recommendations- 
Purchase landslide Insurance. 
Might consider earthquake and fire insurance. 
No need for flood Insurance. 



, SEO^OGISrS REPORT * > * 

' ' " Marshland (yellow) 

Soft, water-figged mud and clay: poor, weak foundation materials, 
subject to large earthquake movements. Flooding may be caused 
by tsunami and river overflow, kowre and landslide risk. - 

Recommendations— \ - 

Purchase earthquake and flood insurance. 

No need to purchase landslide or fire insurance. 




GEOLOGISTS REPORT 
Bayside (yellow) 

Soft, water logged mud and clay: poor, weak foundation materials, 
subject to large earthquake movements. Flooding may be caused 
by tsunami and river overflow. Low fire and landslide risk. 
, Recommendations— o 

Purchase earthquake and flood insurance. 

No need to purchase landslide or (ire insurance. 



GEOLOGISTS REPORT 
» 'Lowland Park (orange) 
Poorly compacted sedimentary rock. Hfgh groundwater levels, good 
foundation materials and gentle slopes. Structures react wqII 
in low la moderate earthquake's. Danger^! flooding from rivers. 
Susceptible to periodic grass fjres. Low landslide risfe - • 
, "Recommendations— * 

Might qonsidet purchasing earthquake, flood and fire insurance. 
No need to purchase landslide insurance. ' 
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GEOLOGISTS REPORT 
Tideland (yellow) 
Soft, waterlogged mud and clay: poor weak foundation materials, 
subject to large earthquake movements. Flooding may be caused 
by tsunami and river overflow. Lgw lire and landslide risk. 
Recommendations— M 
Purchase earthquakfflnd flood insurance. 
No need to purchase landslide or fire insurance. 



GEOLOGISTS REPORT 
<*> " Meadowside (orange) ' % 

Poorly compacted sedimentary rock. High groundwater tapis, good 
foundation materials and gentle slopes. Structures reacroeli 
lit low to moderate earthquakes. Danger of flooding from rivers. 
Susceptible to periodic grass fires. Low landslide riskx~^ 
Recommendations— 

Might consider purchasing earthquake, flood and fire insurance. 
No need to fiftctiase landslide insurance. 
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GEOLOGISTS REPORT 
Plains (orange) 
edimentary rock. High groundwater levels, good 
and gentle slopes. Structures react well in 
Ihquakps. Danger of flooding from rivers. 
F dic grass fires. Low landslide risk. 
ecommeMTStions— 

ight consider purchasing earthquake, flood, and fire Insurance. 
No need to purchase landslide insurance. 



Poorly^fhpacted 
foundation materf 
low to moderate 
Susceptible to' 



GEOLOGIST'S REPORT 
/ Green Fields (orange) 
Poorly compacted sedimentary rock. High groundwater levels, good 
foundation materials and gentle slopes. Structures react well 
in tow to moderate earthquakes. Danger of flooding from rivers. 
Susceptible to periodic grass fires. Low landslide risk. 
Recommendations-r 

Might consider purchasing earthquake. Oood. am) ffre insurance. 
No need ^purchase landslide insurance. * 
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.Wprksheet 7 (Page 1) 



UPLAND RIDGE (red) 
Land cost S 300 

Development 
Recfeational: 4 $ 100> 

Residential: * $ 400 

Condominium: * S 800 
Shopping Center: $2,000 

• Insurance 
Flood $ 50 

Earthquake > $ 100 

Landslide $ 150 

Fire v$ 150 

Rent 

$30 plus 10% of total value of all 
developments made. 

Geologist's Report Fee 
$25 



HEAVENLY VALLEY (purple) 
Land cost - . S 200 

'Development 
Recreational. S 100 

Residential' f S 400 
Condominium: $ 800 

Shopping Center: SI. 200 

insurance 
Flood S 50 

Earthquake $ J 50 

Landslide S 100 

Fire S 50 

Rent 

S20 plus 10% of total value of^all 
developments made 

' Geologist's Report Fee 
$30 



ROLLING HILLS (green) 

Land cost: S 600 

Development \ 

Recreational. < S 500 

Residential- S 900 

Condominium* . S2.D00 

Shopping Center: $4,000 

Insurance 
Flood $ 50 

Earthquake $ 100 

Landslide $ 150 

Fire S 150 

Rent 

S60 plus 10% of total v^lue of all 
developments made. 

Geologist's Report Fee 
S25 



, FOOTHILL (green) 

Land cost • $ 500 

Development 

Recreational ' S 400 

Residential. $ 800 

Condominium* SI. 500 

Shoppkty Center. $3,000 

Insurance 

Flood $ 50 

Earthquake % 100 

Landslide -J% 150 

Fire S 150 

Rent 

$50 plus 10% of total value of all 
developments made. 

Geologist's Report Fee 
S25 



HILLSIDE (green) 

Land cost: $ 700 

«*< Development 

Recreational ; S 500. 

Residential. $1,000 

Condominium' $2,000 

Shopping Cente£ $4,000 

Insurance 

Flood * S 50 

Earthquake S 100 

Landslide S 150 

Fire / $ 150 

Reft 

S70 plus 10° o of toial value of all ' 
developments mads 

Geologist'siReport Fee 
$$5 



ALPINE CREST (red) 






BLACK- MOUNTAIN- 


(red) 


Land cost 


S 


300 


Land cost 


S 200 


Development 






Development 


S 100 


Recreational: 


S 


100 


Recreational. 


Residential: 


$ 


400 


Residential: 


$ 300 


CMdomlnium: 


$ 


800 


Condominium- f 
Shopping Center: 


S 700 


flooppfag Center. 


$2,000 


$1,500 


Insurance 






Insurance 




Flood 




50 


Flood 


S 50 


Parfhquake 


* 


100 


Earthquake ' 


S 100 


Landslide 


S 


150 


Landslide 


$ 150 


fire 


S 


150 


Fire 


$ 150 


Rent 






Rent 




plus 10% of total value of a 


1 


$20 plus 10% of total value of all 


developments made. 






developments made. 




Geologist's Report Fee 






Geologist's Report Fee 


$20 






* $20 





MEA00WSI0E (orange) 




Land cost. ; S 500 

Development 
Recreational. 
Residential- 
Condominium' f 
Shopping Center: 

Insurance 
Flood 4 / 
Earthquake 
Landslide 
Fire 

«, Rent 

$50 plus 10% of total value of all 
developments made./ 

Geologist's Report Fee 
$30 



00 
800 
000 
$4,000 

$ 100 

$ 150 

$ 100 

$ 100 



PLAINS (orange) 

Landtost: S 600 

Development 

Recreational: $400 

Residential- $ 800 

Condominium' S2.000 N 

Shopping Center: 4 $4,000 

insurance 

Flood - S 100 

Earthquake $ 150 

Landslide a S 100 

'Fire $ 100 . 

# A ' Bent 
$60 plus Wo of total value of all 
developments made. 

' Geologist's Report Fee 
$30 



\ 

LOWL&Q PARrteran^el 
Land cost v 500 

Development 
Recreational $ 300 

Residential. $ 800 

Condominium- $3,000 
Shopping Center. $4,000 

Insurance 
Flood ' $ 100 

Earthquake $ 150 

Landslide $■ 100 

Fire $ 100 

Rent 

S50 plus 10% of total value of all 
developments made. 

Geologist's Report Fee 
$30. 
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Worksheet J (Page "2)" 



.POWER COMPANY (white) - 
Utility cost $ 500 

Utility fees . $ 50 
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MARSHLAND lyellow) 



Land cost 

Development 
Recreational: 
Residential: 
Condominium: 
Shopping Center 

insurant 

Flood 

Earthquake 
Landslide 
Fire 

R$'nt 

$20 plus 10% of total value of all 
developments made. 

Geologist's Report Fee 
$20 



$ 200 

S 100 

JS 300 

c $ 500 
$1,000 

$ 100 

$ 100 

$ 50 

$ 50 



WATER COMPANY (white) 
Utility cost - $ 400 

Utility fees ' $ 50 



BAYSIOE fellow) 
Land cost: $ 200 

Development 
Recreational $ 100 

Residential: $ 300 

Condominium: $ 500 

Shopping Center: $1,000 

Insurance 
Flood * $ 100 

Earthquake $ 100 

Landslide $ 50 

Fire $ 50 

Rent 

$20 plus 1 0% of total value of ail 
developments made. 

Geologist's Report Fee 
$20 



, BAY VIEW (brown) 

Land cost: $ 800 

Development - 

Recreational: • $.500 

Residential: - $ 800 

Condominium:: $2,000 

Shopping Center: $3,000 



Flood 

Earthquake 

Landslide 

Fire 



Insurance 



Rent 



$ 50 

$ 100 

$ 150 

$ 150 



$80 plus 10% of total value of all 
developments made. 

Geologist's Report Fe£ 
$20 



TIDELAND (yellow) 
Land cost - $ 100 

Development 

Recreational: $ 100 

Residential' $ 200 

Condominium. $ 400 

Shopping Center: $ 900 

Insurance 

hood $ 100 

Earthquake $ '100 

Landslide $ 50 

Fire " $ 50 
Rent 

$10 plus 10% of total value of all 
developments- made 

Geologist's Report Fee 
.$20 



HILLTOP (brown) 
Land cost: . $ 

Development 
Recreational: 
Residential: 
Condominium: 
Shopping Center; .. 

Insurance , 

Flood 

Earthquake 

Landslide * 
Fire - 



$ 500 
$ 800 
$2,000 
$4,000 

$ 50 

$ 100 

$ 150 

$ 150 



Rent 



$80 plus 10% of total value of ail 
developments nm^, 

GeologlQpReport fee 
$25 



GREEN FIELDS (orange) 
Land cosL $ 400 

Oevelopment 
Recreational- $ 400 

Residential $ 800 

Condominium: $2,000 
Shopping Center $4,000 

Insurance 
Flood $ 100 

Earthquake $ 150 

Landslide ' $ 100 

Fire $ 100. 

Rent 

$40 plus 10% of total value of all 
developments made. 

; Geologist's Report Fee 
$30 



MOUNTAIN VIEW (brown) 
Land cost $ 800 

Oevelopment 
Recreational: * $ 400 

Residential* a $ 800 

Condominium^ $2,000 
Shopping Center: $3,500 

Insurance 
Flood , $ 50 

Ear^Quake $ 100 

Landslide . 150 

Fire $ 150 

Rent 

$80 plus 10% of total value of all 
developments made 

Geologist's Report Fee 

$25 ^ 
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